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(54) Title: PROCESS FOR PRODUCING FLUOROPOLYMER 
(54) S§M<7)««i: 37;b7|-P7KU V-(Z)»ifi:&5i 




QO 



EXAMPLE (ORDINARY POLYMERIZATION) 
EXAMPLE (SEED POLYMERIZATION) 

COMPARATIVE EXAMPLE (ORDINARY POLYMERIZATION) 
COMPARATIVE EXAMPLE (SEED POLYMERIZATION) 
SURFACTANT CONCENTRATION (ppm) 



o 



(57) Abstract: A process for producing a fluoropolymer comprising units of at least one fluoroolefin, which comprises conducting 
polymerization in the presence of a surfactant represented by the formula (1): wherein R^ and R^ may be the same or different and 
each is aUcyl or alkenyl and R^ is hydrogen, alkyl, or alkenyl, provided that the total nimiber of carbon atoms of R^ to R^ is 2 to 
25; L- is a group represented by -SO3", -OSO3", -PO3", -OPO3", or -COO"; and M+ is a monovalent cation. This process enables 

polymerization to be efficiently conducted in the presence of a small amount of a surfactant. Thus, a fluoropolymer can be produced 
which is free from the decrease in any of various material properties including water resistance caused by a surfactant. 
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BY, KG, KZ, MD, RU, TJ, TM), 3 — P <;/ (AT, BE, 2 KRI/fteOBSiglC-0 1^X1*, ^XB^ff 

BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, ^PCTHMv h (D^HICti^ $ ^IT T^— KtBSBS 

IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), ^OX^ — h J ^#figo 

OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 

MR, NE, SN, ID, TG). 



(57) mild: 

I 

I (1) 

L" 
I 

-efe9. L'fi-so \ -oso \ -po \ -opo ~i£.fM-coo~x-hht>^n^&x-h^. M^ti 

3 3 3 3 
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m m m 

[0004] r<Dj;5^^. V^UT. :7/V:;^viyii]}'^—mUtM^X—^mi^^m^tiX\^^. mUS 

^<—y/v:t^:t^^>mT>^^^j>.(D^w^^mt\.x. um(Dms)5m:^/^^ 

>mm.^co^mi^\^M^^mi.x. y7v:t^yi<v^—(DmT^^^7t^^tbx\^^ it-t 

[0005] ^^Mi^. {}^m(D^mm^m(D^^rx^ ^m^^x<. m^^n^j:o^t^^x^ 
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[0006] -r^^t?-^. ^mmi^. ^J^fi<th—M(D'7;V:tn:t'^^-(>'^^t^'7;V:tn:^]}'^— 
[0007] [^bl] 

I 

I (1) 

L" 
I 

[0008] (^4^ ^ R\ R'f*^ ^tt^*tbl^C-efco-ObM^c&o-CV >T^) j;<. T/V=¥/V^*fc{*T 



ff^^#:;5S2— 25-efc«9. Ll^-SO \ -OSO \ -PO \ -OPO "*fc{*-COO" 



-efebt?$tt§K-efe«9. m*u.imM^:ti^'^-h^) -e^$ti.6#B^tt^jcD#^i 

[0009] #ffi^tt^J;as. t1:(2): 
[0010] [{b2] 

H 

I 

Ri- C-R2 

I (2) 
L" 
I 

[001 1] (^ct^ , r'*d J;t;«R'(i , '^tf^^#:2— 25(DT/V^r7VS*fc(*T/V-^c:^/VS-efeo 
^tb-?:*ttl^C-e35oT^>M^.CoTV>T^>J;<. Lli-SO \ -OSO \ -PO \ -O 

3 3 3 

PO '^fc}*-COO'-e$>b:b$tb6S-e$?«9. M^{*l#CD:^^:^>'-efe6)T*^$tl/6 

3 

[0012] tfriE-g^tf^igm^^io-2o-cfe^^^;^W*bv \ 

[0013] fi'a-:^^. ^>-m^^(75M3gfi^■^feS^^^W^bv^o 

[0014] ^;v:^vi:^W7>(l^i)^l, 1-1^-7 ;V'^viai.^]y-^-^^:^z.ht^t^i^\^\\ 
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[0015] [iiii]iiii^ji-8. itmmi-i3(D^mm\^m(Dm&tyKis^fti^(Dmh^mii$^ 

[0016] {P'^£<ti)—m(^:^^>:t^:tuy^>^t?^/V:t^:^V'^--(DMi^:fj^ 
[0017] [{b3] 

I 

I (1) 

L" 

! 

[0018] (^^. r\ R^n. ^tL^^t^.lllC-efcoTtJM^<eoTv^TtJJ;<. T/v-^/pm-^tcnr 
-^tf^^#:^52— 25-efe<9. L'«-SO \ -oso \ -PO \ -OPO "^fc{*-COO" 

3 3 3 3 

[0020] '7)V^U^V'^A:y^J'^—}±.'C\X^ y^h^:7/Pytti:^^U> (TFE) . ^^'^:7/P:t 
n>^nhV>^(HFP) . :7/V:^t2 (T/V=3r/Vtf ^/V) (PAVE) . 
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[0021] [fb4] 

CF = CF 
/ \ 
O O 

\ / 

C 
/ \ 

FgC CFg ^ CF2= CFOCFgCF = CFg 
[0022] fj:}£(D^<—y/V:tvi:tuy^>'^y'^— ; i^t2nMJ:7/V:;^-i:irc^l/>^ (CTFE) .1,1- 

(PMVE) , (rc^/Vlf (PEVE) 

[0023] ^fc. 'Wmm^^^/l^:tti:tU:7^>-^y'^—h^m'^'^^o 
[0024] [>ft:5] 

I 

CX^-^C-Rf-Y^ (3) 
[0025] (^cfi. y'{*. -oh. -COOH. -SO F. -SO M (Mfi;!K^Jm^. NH ^^fcf^T 

2 3 4 

f 
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[0026] [fb6] 

CF2=CFOCF2CF2CH2 0H . CFg-CFO (CF2)3COOH , 
CF2= CFOCFgCFgCOOCHg . 

CF2= CFOCFgCFOCFgCFgCHgOH . CFg = CFCFg COOH , 

CFg^CFCFgCHgOH ^ CFg^ CFCF2CF2CH2CHCH2 . 

O 

CFg-CFCFgOCFgCFgCFgCOOH , 

CF2=CFCF20CF2CFCOOCH3 . CFg- CFOCF2 CFOCFgCFg SOgF 
CF3 CF3 

CF2= CFOCF2CFOCF2CF2COOH ^ CF2= CFOCFgCFgSO^F . 
CF2=CFCF2CF2COOH . 

CH2=CFCF2CF2CH2CH20H , CHg^ CFCF2CF2COOH ^ 

CHg-CFCFgCFgCHgCHCHg ^ CHg- CF-4CF2CF2-^ COOH , 

O 

CH2= CFCFg OCFCHgOH > CHg^ CFCF gOCFCOOH > 

CF3 CF3 
CH 2= CFCF2 OCFCH2OCH2CHCH2 N 
CFg O 

CH2=CFCF2 0CFCP2 0CFCH20H . 

CF3 CF3 
CH2= CFCF2OCFCF2OCFCOOH s 

CF3 CF3 
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[0027] [fb7] 

CHg^CHCFgCFgCHgCHgCOOH > 
CHg* CH-e CF2-)-4 CHgCH gCHgOH . 

CHg'^CH-e CFg^ CHgCHgCOOCHg > 

CFo 
I ^ 

CH2=CFCOOH > CHg- CHCHgC -OH 
[0028] ^cCif^^fetf^^X^o 

[0029] -^rcDfS^^ 4-¥^<—^/V:tti:tuy4l^^y-^—tl^XB^m^^^y-^—. fc^x.f^# 

o 

[0030] ^'7/\^:tti:tuy4>'^y-^-~ti.Xn. fct'k.\t=^'f-u:y (ET) , :/nfc;V>-, 

— 20-efc§T/v=¥/vf'^/v^— 7^/^/ce^^;6Sfejf ^>tv^o ^cC;5^-et). 1, i-v^7/v;^n 

[0031] ^/c. (Dia^fi, tfflBl, l-v?:7/V:^i:i3i^]/>': 

L<^*90: 10— 60:40-e$>«9. >e)^o^b^:7/V:;rn3i^l/:/^So— 40^/^%^-^??^^: 

dS0^U<. O— 3O^/V%;5Sj:i90*bV\ 
[0032] ttflB^ (1) T-^$;h.^#®«tt^J(D#i^T-efi^^fT^cC5o 
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[0033] r\ R'fi. -^t^^^tvlHC-CfcoTtM^^oTV ^Tt> J;< . T^U^^V-m^fci'iT^V'^^ 
[0034] r'— R'cD-^l+^^^fi, 2— 25-efei9. 5— 20'efe§r^/5W*b<. 10— 20-efe 

[0035] ffitBR'— R'(D|a'^-a:(Z)cti-trt>, ^\.\\:.ti(r)^^(r)^-b^h. R';55^*J®^T^fe«9. r' 
/vX. ^^-yjfV^^ ^^"^/v^. y^/vS. ■r'v'/vS. if ^/vS. 

^/VK. >^''7^:::^/VK. ^^/^^cr^/V^, ^^-feci^/V^, 
[0037] Lli. -SO \ -OSO \ -PO \ -OPO '^fc{*-COO'-e$)^>:b$tL§^-eS)5^5 

3 3 3 3 

3 

[0038] im(D^^:t^^}iUXn. V^^J^4:tl^. i-hV^^^yt^^. 1f3V^J^^:tl^. ;V}fV'^ 

[0039] ^(l)T*^$tb5J?-B^tt^JCD^ffi»{*. 7K<^^»JC^b. 100— 9000ppm;5S 
^^L<. 500— 5OOOppmdSJ;{90^bV\ tfflE#B^tt^J<^^ffi»/55, lOOppm 

^mx-h^t. #B^tt^Ji:bT(D^*dS/j.-/^<^ ^^^^^#:;6S/i.-/i</^«9. 9000pp 
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[0040] ttfiB^ffi^tt^jf*. m(D^mm\±mtd^m\.xhx\^\ 

[0041] #fffl-e^^. ^mmi^Mti^xi^^ m^it^ f(cf ) coom. f (cf ) coom. c 

2 7 2 8 

F CF CF OCF (CF ) CF OCF (CF ) COOM. CF CF OCF (CF ) CF OCF (CF 

322 32 3 32 32 

) COOM. CF OCF (CF ) CF OCF (CF ) COOM. H (CF CF ) CH OCF (CF 

3 3 32 3 2222 3 

)COOM. H(CF ) COOM. H(CF ) COOM, H(CF ) COOM. C F CH CH 

26 27 28 6 13 22 

SO F(CF CF ) CH CH SO F(CF CF ) CH CH SO F(CF CF ) 

3 222223 223223 224 

CH CH SO F(CF CF ) CH CH SO F(CF CF ) CH CH SO F(C 

223 222224 223224 

F CF ) CH CH SO M{Mi^—^(D^^:t>')f^}f(D^:7^ym^^^^M. CH (C 

2 2 4 2 2 4 3 

H ) SO M. CH (CH ) SO M. CH (CH ) SO M. CH (CH ) SO M. CH ( 

2 10 3 3 2 11 3 3 2 12 3 3 2 13 3 3 

CH ) SO CH (CH ) SO CH (CH ) SO CH (CH ) SO CH 

2 14 3 3 2 10 4 3 2 11 4 3 2 12 4 

(CH ) SO CH (CH ) SO CH (CH ) COOM, CH (CH ) COOM 

3 2 13 4 3 2 14 4 3 2 10 3 2 11 

, CH (CH ) COOM, CH (CH ) COOM, CH (CH ) COOM(Mfi— ffi(D;^7 

3 2 12 3 2 13 3 2 14 

[0042] ^fc. #fflT-#§#ffi^tt^J^bT. S^^^Kyi^^/^^m^^^mi^^^tm.yi<i 

[0043] ;^^pj<Dm^fef*#t;ii5B^$tb-r. f ut:m-^. mmm'B-m(D^j^^(D^W:xx\ ^ 

[0044] mW^^tl^Xi^^ f:LtK.l^T>^-m. ^-t^VM. -fS^M^^^ti^ffl-CtS^eiS, 

mwmmx-hxw 
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[0045] M^fiSf*#t-$ijis{*/^<. m^rMm<DmMi^vfc^^-:>xmmti:u&7i)mm^ 

[0046] ^/'^—(D^^it.mm^^'Ch-oxhm^w^L.xhx^^ \ 

[0047] mm\^(Dmm^mh^mx^^7i)K ^tbh(Ditmm^j:mm^ 

mith^iXh^i^4y:fti\iyv^<—::t^iyi;^:fy—:^:^—h (IPP) ^i;^-n-:/nfcVW-?— 

:^dr^>v';^7-/K^.— h (NPP) f^t^(D^-<—:t^Zy:fy—7i^^'-—hmnmWJ:t^cof^m^ 

;^;/km^ii^^^j^b-c{*. /:i^x.f««^. M^-^m. Mi^mm. mr^m. m^m 

[0048] m^mit^m<DmMmitm^m'^^tits:\^7!)K m^mm^m\^<^rvti:\^n&(D 
fci-±mmi^xmmi-tii^x\ \ ±mit.mmm^^hm^Rit^m^mmx^^mmx^ 

'So 

[0049] ^^m(Dm^:^m\c^\ ^r. :^ibi^^^mmMm^j:t^^mM\^x-hx\^ \ 

o 

[0050] s^^mmi^Mti^xi^. fct^it-^vi^^mi^p^^/i^. -^vi^^^i^a^^/v, 

— Kp<i5?^. 1-3— K^i57>'. i_g_l<'-/ti^-^^^ 3'^^b-ry:/ntv^, v?3— K^iS?^'. i 
, 2-v'3— K^iS'>'. 1, 3-v?3— K7°n^-?^/^^*:55fe(f tjtb^o 
[0051] -?rC>}5;?)^i^«^Jjfcif^3ll:^;tJBbTt>j;v^dS. ^(Dm\-i^mm(D^^^m.^J:i^^j: 
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[0052] ^€K^mmK^\^^x^ mmm^Mxmmir^^K :^mmm^^^^mmm(D^ 

[0053] <^tlf^g> 

i^— fifeS (1 + 10, 100^) MOON MV2000E (T/V^T—Ti^y^—i^ 
X^± (ALPHA TECNOLOGIES^fc) M) M V ^T. %^t^Wlii^(Dm^^l^. 

[0054] MMMi 

-^i^ (APS) ^O. 05g, #B^tt^J^bTHostapurSAS93(i^^IJT>^hv'-^/-^ 
>'(^)Mx :^n^T/V;^;>'><>/V7;i-;^— hNa:^((CH (CH ) ) (CH (CH ) )CHS 

3 2 m 3 2 n 

O Na, m+n=14— 17))^0. OOSgttjZ^^^ 5te^(-^**5J:-0?*^l-TMi^b/c 

3 

*^it^^-e^^i^:7/^:^^:7'atV^(HFP);aS65mol%i!l, l-:;^:7/V::^aai 
^l^^(VdF) }^iS35mol%;6^^/^S^-^;y';^^lMPa(^/^§J;5t-'f±3AA/)^Co ^<D:t— 

[0055] m-^SJ^^I^Tfl, -^7:^— ^w^;x^^^>::^— h^W— :7^^^i9mU. ^#^7^— ^^'c 
^i;i^t5cmb. #btbfc?Ub^t5:#:(^«)^^^^^UPAii-Ca!l^bfc^i'595. 2nm-efc 

[0056] mMm2 

^:=^^J>.(APS)^0. 05g, HostapiarSAS93(:^^yT>'b>^-\'^-^^(t5fe)M. ^ 

T/V;^7>^^/V:7;j-^— hNai^((CH (CH ) ) (CH (CH ) )CHSO Na, m + n=l 

3 2 m 3 2 n 3 

4-i7))^o. oiSgttiA^. ^^tc^^*5J;u?*SicTei^bfcm. *^Jl^lg-e 
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^^i^:7/^:^^:/tltV>'(HFP) ^S65mol%^l, l-v?:7/k;^-nrc^l/^ (VdF) 7!)^3 

[0057] m^RS^L^nr^. ^:t—^—^^:^^^h:t—h^u—':f^miiiU ^^^y-v-^^ 
[0058] llii^j3 

^^'>i=s(APS)^0. 05g, HostaplarSAS93(i^9I;T^^v?-Y•^-^>^(^)M^ 
T/V;^^^>^7V:7;i-^— hNait((CH (CH ) ) (CH (CH ) )CHSO Na, m+n=l 

3 2 m 3 2 n 3 

4-17) )^0. OSgttoA^. ^5>l-^m*5j;U?*^(;iT«mbfc^. *^i|^^-e-- 

^-^-7 ;V:tn'fn}i°\y> {HYP) ^565mol%i:l, l-i^y ;V:^n=[^^Vly {Y d¥) ^^35 
mol%;e)^e>/^§iii'^;^f:^^lMPatc/£§J;5tC'f±jAAy/Co r<50:^— hiJ^w— 7'^. fefe 

[0059] m-a-HJ^^I^T^. ^:t—^—^<:^i)^h:t—V^u—-:f^Wom\^. ^#^7-^-^^ 

[0060] Hii^H 

^c:^!^7A(APS)^0. 05g, HostapiarSAS93(:^^yT>'h>^-^^-^>'(t5fe)M. 
T7V:^>'><^/V:7;^-;^— bNa:^((CH (CH ) ) (CH (CH ) )CHSO Na, m+n=l 

3 2 m 3 2 n 3 

4— i7))^o. isgtfciA^. ^5>tc^m*5j;u^^*Stirmi^bfci#. *^)|^^-e-- 
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dri^:7/^::^-^:/^tV>^(HFP) ;eiS65mol%^l, l->?:7/V:;^nrc^i/>' (vdF) ^^35 
[0062] miMMB 

^mi^5s^45g(D^:t>^m7Kicx^^u ^mm^mm&^mmmitmm(Di 
ooppm^b. M^mri^^^^j^o. 05g^;!jp;t.-c. mM^ti^xmMMitmm(Dm. 
^mi¥^imfm^j:<>fct^^. mfcimhtifc%it^mii^(Dmmm. 28%xh<o 

[0063] mMm6 

^mms^29s(D^:t>^m7Kicx^w.u w^m^mmm^mmwntmm(Di 
ooppmirb. mwMT>^:=^^j>>o. 05g^;(jp;tT. mM^tvxmMmitm^(Dm. 

n^m^33nmXhofc. ^(D^t^^hn^mi^iS. 9X10''tnYW^tlfCo ^Mm(D 
[0064] MMM7 

1. SLOI^^^CO^T":/!/^^:^— hi^W— :/t^^:^^^^^^1010g. Hostapu 
rSAS93{:^'7VTl^hi^^^<l^(W)M. |I^^T/V;^:/>^/V:7;^-;^— hNai^((CH ( 

3 

CH ) ) (CH (CH ) )CHSO Na, m+n=14— 17))^1. 02gtfc32i^. itS^icm 

2 m 3 2 n 3 

ol%^l, l->^:7/V::^nrc^w^(VdF) ^^35mol%:d^h^£^U^:ff:^^lMPa{Cfj:^ 
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[0065] m^Rjt^mrm. m^^y-^-^^m^Mmu mti^mi$^(7)-^^mmm.m^ 

[0066] 

^220gttj2<^^mm^mwmx^^mw\.m^h:t-h^u-y^^u^8ox:im 

i^i^fco m-^R!t^:^mnir^tthK}±^^mrir^(Dx\ )±:fdi&r^'-^^-^y^^:t 

n:/ntV^^ (HFP) ^S22mol%i:l, l-i^:7/k::^-ti3i^w^ (VdF) ;6578mol%;6^e) 
ntV:/ (HFP) dS22mol%i!l, l-v?:7/V;^t23i^w:/ (VdF) ^S78mol%;0^^?fe5 

[0067] m^HJ^^i^T^. m^^y-^-^^n.i'^Mmu nhtifcMuti^mi^(Dn^n^ 

$-^§r^J^J;oT. ?Ub^t!c^(D^S«ra!|^bfci!r^26. ML(1 

+ 10), ioo°c}*82. e-efeofco cpcf^j;^, 4^yj^^w^^^5>^i{i. MA^ 
m^^m.21. 4;^. #:¥i^5^^»9. 2i^-e$)ofco«it^^^?Ub5>m#:<50«J; 
7Kigfe:^ci9(D?Uk^m#:<^^m(*it^^m)^tf-#i-a^2xio'*-efeofco *fc. 
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ftlcD^y-x'— ^{5L|i.^f*. VdF/HFP = 78. 2/21. S^/H^-CfeofCo 
[0068] it^^Jl 

^^■^-^ (APS) ^O. 05g, Wm^&.Mt'LXAPFO(y<--y7V:t^:t^^>mT:y^ 
^•^-7 jV-^xi^fxiM^l^ (HFP) ;5560mol%i!l, l-v^:7/V:;^-aa^^l/>' (VdF) ;a540 

[0069] m^Rst^nr^. ^yt—^—^<:y^^^h:t—h^u—y^:^mm\^. 

ofco %it^^mi^(D-^^mmm.m^'^^^tKx<>x. %it6^mii^<Dm&^ 

[0070] i:b^F!l2 

^•>iN)^o. 02i6gtfcji^. ^5>i-^3^*5J;t^X^i-TMmbfc^. K^t^^-e-^ 
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